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PROBLEM TO BE SOLVED: To display a high quality image by increasing 
a pixel opening ratio and also reducing the resistance of capacitance line, 
and further reducing cross- talk and ghost in an electro-optical device. 
SOLUTION: The electro-optical device is provided with pixel electrodes 
(9a), TFTs (30) for controlling to switch the pixel electrodes, scanning 
lines (3a) connected with these TFTs, and 2nd capacitance lines (3b) for 
adding storage capacitance (70) on a TFT array substrate (10). The 
device is further provided with a barrier layer (80) for relay-connecting 
the pixel electrodes to the TFTs and 1st capacitance lines (82). 
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CLAIMS 



[Claim(s)] 

[Claim 1] The middle conductive layer which carries out trunk connection of a thin film transistor, a pixel 
electrode, this pixel electrode, and the semi-conductor layer that constitutes said thin film transistor on 
a substrate, The scanning line connected to said thin film transistor, and the data line connected to said 
thin film transistor while intersecting this scanning line, The electro-optic device characterized by 
having the 1st capacity line which became the 1st capacity electrode which consists of said semi- 
conductor layer and this layer from the 2nd capacity electrode by which opposite arrangement was 
carried out through the insulating thin film, and the same film as said middle conductive layer, and was 
connected with said 2nd capacity electrode. 

[Claim 2] Said 2nd capacity electrode and said scanning line are an electro-optic device according to 
claim 1 characterized by consisting of same electric conduction film. 

[Claim 3] It is the electro-optic device according to claim 1 or 2 which the 1st interlayer insulation film 
is formed between said 1st capacity lines and said 2nd capacity electrodes, and is characterized by 
connecting said 1st capacity line and said 2nd capacity electrode through the contact hole punctured by 
said 1st interlayer insulation film for said every pixel electrode. 

[Claim 4] It is the electro-optic device according to claim 1 or 2 which the 1st interlayer insulation film 
is formed between said 1st capacity lines and said 2nd capacity electrodes, and is characterized by 
connecting said 1st capacity line and said 2nd capacity electrode through the contact hole punctured by 
said 1st interlayer insulation film for two or more pixel electrodes of every. 

[Claim 5] Said middle conductive layer and said 1st capacity line are an electro-optic device given in 
any 1 term of claims 1-4 characterized by being formed in the laminating location of the lower part of 
said data line through the upper part of said scanning line, and the 2nd interlayer insulation film through 
said 1st interlayer insulation film. 

[Claim 6] Said 1st capacity line and said 2nd capacity electrode are an electro-optic device according to 
claim 5 which is connected through the contact hole punctured by said 1st interlayer insulation film, and 
is characterized by being located in the field in which said contact hole was seen superficially and said 
data line was formed. 

[Claim 7] Said 1st capacity line is an electro-optic device given in any 1 term of claims 1-6 
characterized by being installed in the perimeter from the image display field where it saw superficially, 
and has put on said scanning line partially at least, and said pixel electrode has been arranged along with 
said scanning line. 

[Claim 8] Said 1st capacity line is an electro-optic device given in any 1 term of claims 1-7 
characterized by having seen superficially, having put on said 2nd capacity electrode partially at least, 
and being installed in the perimeter from said image display field along said direction of the scanning line. 
[Claim 9] It is an electro-optic device given in any 1 term of claims 1-8 which said middle conductive 
layer and said 1st capacity line consist of electric conduction film of protection-from-light nature, and 
look at said 1st capacity line superficially, and are characterized by the thing of said semi-conductor 
layer for which a channel field is covered at least. 

[Claim 10] Said middle conductive layer is an electro-optic device given in any 1 term of claims 1-9 
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characterized by consisting of multilayers. 

[Claim 1 1] The thickness of said 1st interlayer insulation film is an electro-optic device given in any 1 
term of claims 1-10 characterized by being 500nm or more. 

[Claim 12] It is an electro-optic device given in any 1 term of claims 1-10 which the thickness of said 
1st interlayer insulation film is 500nm or less, and are characterized by seeing superficially and having 
not put said 1st capacity line on the channel field and its adjoining field of said semi-conductor layer at 
least. 

[Claim 13] An electro-optic device given in any 1 term of claims 1-12 characterized by having further 
the 3rd capacity electrode by which consisted of the same film as said middle conductive layer and said 
1st capacity line, and opposite arrangement was carried out with said capacity line through said 1st 
interlayer insulation film on said substrate. 

[Claim 14] It is an electro-optic device given in any 1 term of claims 1-13 which said 2nd capacity 
electrode consists of the 2nd capacity line which it comes to install in the perimeter from said image 
display field along with said scanning line, and are characterized by coming to connect said 2nd capacity 
line with said 1st capacity line. 

[Claim 15] An electro-optic device given in any 1 term of claims 1-14 characterized by having seen the 
channel field of said semi-conductor layer from said substrate side at least, and having a wrap light- 
shielding film further on said substrate. 

[Claim 16] Said light-shielding film is an electro-optic device given in any 1 term of claims 1-15 
characterized by connecting with said 1st capacity line for said every pixel electrode, and it being 
installed in the perimeter from said image display field, and coming to connect with the constant source 
of potential. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of the electro-optic device of a 
active-matrix drive method, and it belongs to the technical field of the electro-optic device of the 
format equipped with the middle conductive layer for taking an electric flow good into the laminated 
structure on a substrate between the pixel electrode and the thin film transistor for pixel switching (TFT 
is called suitably below Thin Film Transistor:) while it is equipped with the capacity line for adding 
storage capacitance especially to a pixel electrode. 
[0002] 

[Background of the Invention] Conventionally, if a scan signal is supplied to the gate electrode of TFT 
through the scanning line in the electro-optic device of the active-matrix drive method by TFT drive, 
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TFT will be made into an ON state and the picture signal supplied to the source field of a semi- 
conductor layer through the data line will be supplied to a pixel electrode through the TFT concerned. 
Since only a short time is extremely performed for every pixel electrode, in order to cover a long time 
farther than the time amount made into the ON state and to hold the electrical potential difference of a 
picture signal, as for supply of such a picture signal, it is common to each pixel electrode that storage 
capacitance is added. 

[0003] On the other hand, between electric conduction film, such as ITO (Indium Tin Oxide) film which 
constitutes a pixel electrode from this kind of an electro-optic device, and the semi-conductor layer 
which constitutes TFT for pixel switching, two or more laminatings of gate dielectric film and the 
interlayer insulation film for insulating electrically the various electric conduction film which constitutes 
the scanning line, the data line, etc., and these electric conduction film from mutual are carried out, and 
the distance between these pixel electrodes and semi-conductor layers is long to about 1000nm. 
Therefore, it is technically difficult to connect these pixel electrodes and semi-conductor layers 
electrically by one contact hole. Then, the technique which forms the middle conductive layer which 
connects a pixel electrode and a semi-conductor layer electrically between interlayer insulation films is 
developed. Moreover, if such a middle conductive layer is used, etching at the time of contact hole 
puncturing runs, and it is supposed that it is useful also to prevention. 
[0004] 

[Problem(s) to be Solved by the Invention] in this kind of electro-optic device, it becomes important to 
raise a pixel numerical aperture (that is, for the opening field which display light penetrates to be 
extended in each pixel), simultaneously to make low wiring resistance of various wiring, such as the data 
line, the scanning line, and a capacity line, a general request called high-definition-izing of a display 
image being strong, and, for that, making a pixel pitch detailed. 

[0005] However, although the line breadth of the data line or the scanning line itself will be narrowed by 
pitch minutely high numerical aperture-ization of a pixel, generally the scanning line and a capacity line 
are formed from the conductive polish recon film on the grounds that after forming (i) scanning line and 
a capacity line, a hot heat treatment process's being the need and (ii) scanning line are used also as a 
gate electrode of a thin film transistor etc. Therefore, if scanning-line width of face and capacity line 
breadth are narrowed or drive frequency is raised with highly-minute-izing with a raise in the numerical 
aperture of a pixel [ pitch minutely in this way ], the magnitude of the time constant in a capacity line 
will pose a problem. That is, there is a trouble that image quality degradation of display images, such as 
a cross talk of the longitudinal direction which is a direction which met the scanning line by wiring 
resistance of a capacity line, a ghost's generating, and a fall of a contrast ratio, actualizes with a raise in 
the numerical aperture of a pixel. 

[0006] This invention is made in view of an above-mentioned trouble, while raising a pixel numerical 
aperture, low resistance-ization of a capacity line can be attained, and let it be a technical problem to 
offer the electro-optic device in which the high-definition image display by which the cross talk and the 
ghost were reduced is possible. 
[0007] 

[Means for Solving the Problem] In order that the electro-optic device of this invention may solve the 
above-mentioned technical problem, on a substrate A thin film transistor, The middle conductive layer 
which carries out trunk connection of a pixel electrode, this pixel electrode, and the semi-conductor 
layer that constitutes said thin film transistor, The scanning line connected to said thin film transistor, 
and the data line connected to said thin film transistor while intersecting this scanning line, said semi- 
conductor layer — said — a layer — it becomes the 1st capacity electrode from the 2nd capacity 
electrode by which opposite arrangement was carried out through the insulating thin film, and the same 
film as said middle conductive layer, and has said 1st capacity line connected with said 2nd capacity 
electrode. 

[0008] According to the electro-optic device of this invention, a picture signal and a scan signal are 
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supplied to a thin film transistor through the data line and the scanning line, respectively at the time of 
the actuation, and each pixel electrode drives, under the present circumstances, since the electrical- 
potential-difference maintenance property of the picture signal in a pixel electrode is markedly alike and 
improves with the storage capacitance built by carrying out opposite arrangement of the 1st capacity 
electrode and the 2nd capacity electrode through an insulating thin film, it becomes possible to raise the 
contrast ratio by the electro-optic device concerned. 

[0009] In this invention, it becomes possible [ a semi-conductor layer and a pixel electrode ], even if 
sum total thickness, such as the scanning line among both, the data line, and an interlayer insulation film, 
is large, since trunk connection is carried out by the middle conductive layer to connect between both 
good by two contact holes of a minor diameter comparatively, and leads also to improvement in a pixel 
numerical aperture. And if such a middle conductive layer is used, etching at the time of contact hole 
puncturing for connecting a pixel electrode with a middle conductive layer will run, and it will be useful 
also to prevention. Here, since the 1st capacity line connected to the 2nd capacity electrode by the 
same film as a middle conductive layer is formed, low resistance-ization of a capacity line can be 
attained. Since it is not necessary to form a capacity line by the same film as the scanning line and the 
1st capacity line is formed in another layer by this, even if a pixel pitch makes it detailed, a pixel 
numerical aperture can be improved. Moreover, since wiring width of face can also be formed thickly, low 
resistance-ization of a capacity line can be attained and a cross talk and a ghost can be reduced 
effectively. Thereby, display grace can be improved, making a pixel pitch detailed. And since such a 1st 
capacity line can be constituted from same film as a middle conductive layer with the junction function 
like **** etc., it is as unnecessary as the additional processing for forming a capacity line in a 
manufacture process, and it is very advantageous. 

[0010] In the mode of 1 of the electro-optic device of this invention, said 2nd capacity electrode and 
said scanning line consist of same electric conduction film. 

[0011] According to this mode, the 2nd capacity electrode and the scanning line consist of same 
electric conduction film, such as for example, polish recon film, and the laminated structure which 
constitutes a middle conductive layer and the 1st capacity line through an interlayer insulation film on 
this and to which the laminating of the electric conduction film, such as refractory metal film, was 
carried out, for example is obtained. Thus, the scanning line and the 2nd capacity electrode can be made 
in a comparatively simple laminated structure. 

[0012] In other modes of the electro-optic device of this invention, the 1st interlayer insulation film is 
formed between said 1st capacity lines and said 2nd capacity electrodes, and said 1st capacity line and 
said 2nd capacity electrode are connected through the contact hole punctured by said 1 st interlayer 
insulation film for said every pixel electrode. 

[0013] According to this mode, the 1st capacity line and the 2nd capacity electrode by which the 
laminating was carried out through the 1st interlayer insulation film are electrically connected through 
the contact hole for every pixel electrode. Therefore, it becomes possible to lower resistance of a 
capacity line efficiently, the potential of the 1st capacity line setting the thickness of the 1st interlayer 
insulation film as the magnitude of extent which does not have a bad influence on actuation of a thin film 
transistor like the above-mentioned. 

[0014] Or in other modes of the electro-optic device of this invention, the 1st capacity line and the 2nd 
capacity electrode by which the laminating was carried out through the 1st interlayer insulation film are 
connected through the contact hole for two or more pixel electrodes of every. 

[0015] Therefore, it becomes possible to lower resistance of a capacity line, the potential of the 1st 
capacity line setting the thickness of the 1st interlayer insulation film as the thickness of extent which 
does not have a bad influence on actuation of a thin film transistor like the above-mentioned. 
[0016] In other modes of the electro-optic device of this invention, said middle conductive layer and 
said 1st capacity line are formed in the laminating location of the lower part of said data line through the 
upper part of said scanning line, and the 2nd interlayer insulation film through said 1st interlayer 
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insulation film. 

[0017] According to this mode, the laminated structure by which the scanning line was formed on the 
substrate, the middle conductive layer and the 1 st capacity line were formed through the 1 st interlayer 
insulation film on this, and the data line was further formed through the 2nd interlayer insulation film on 
this is obtained. Thus, since the conductive layer formed in the latest of a thin film transistor from the 
opposite substrate side by preparing a conductive layer between the laminatings of the scanning line and 
the data line to the light which carried out incidence carries out the duty which shades light, it is very 
advantageous. 

[0018] It connects through the contact hole punctured by said 1st interlayer insulation film, and said 1st 
capacity line and said 2nd capacity electrode may constitute said contact hole from this mode so that it 
may be located in the field in which it saw superficially and said data line was formed. 
[0019] Thus, if constituted, since it is arranged under the data line, the contact hole which connects the 
2nd capacity electrode with the 1st capacity line can connect the 1st capacity line and the 2nd capacity 
electrode electrically using the protection-from-light field which met the data line, making it not lower 
the numerical aperture of each pixel by existence of a contact hole. 

[0020] In other modes of the electro-optic device of this invention, said 1st capacity line was seen 
superficially, is partially put on said scanning line at least, and is installed in the perimeter from the 
image display field where said pixel electrode has been arranged along with said scanning line. 
[0021] It becomes possible to form the 1st capacity line which results to [ out of an image display field ] 
the perimeter of an image display field, making it not lower the numerical aperture of each pixel by wiring 
the 1st capacity line using the protection-from-light field which is each pixel in which it saw superficially 
and the scanning line was formed according to this mode. Under the present circumstances, since the 
1st capacity line can be formed on the scanning line through the 1st interlayer insulation film, the wiring 
width of face of the 1st capacity line can be formed thickly, and low resistance-ization of a capacity line 
can be realized further. 

[0022] In other modes of the electro-optic device of this invention, said 1st capacity line was seen 
superficially, is partially put on said 2nd capacity electrode at least, and is installed in the perimeter from 
said image display field along said direction of the scanning line. 

[0023] According to this mode, it becomes possible to form the 1st capacity line which results to [ out 
of an image display field ] the perimeter of an image display field, making it not lower the numerical 
aperture of each pixel by wiring the 1st capacity line using the protection-fronrHight field of each pixel 
in which it saw superficially and the 2nd capacity electrode was formed. Under the present 
circumstances, since the 1st capacity line can be formed on the 2nd capacity electrode through the 1st 
interlayer insulation film, the wiring width of face of the 1st capacity line can be formed thickly, and low 
resistance-ization of a capacity line can be realized further. In addition, such a 1st capacity line could be 
seen superficially and may be put on both the scanning line and the 2nd capacity electrode. 
[0024] Even if said middle conductive layer and said 1st capacity line consist of electric conduction film 
of protection-from-light nature in other modes of the electro-optic device of this invention, it sees said 
1st capacity line superficially and there are few said semi-conductor layers, it is a wrap about a channel 
field. 

[0025] Such a middle conductive layer and the 1st capacity line consist of the metal simple substance 
containing at least one of refractory metals, such as Ti (titanium), Cr (chromium), W (tungsten), Ta 
(tantalum), Mo (molybdenum), and Pb (lead), an alloy, metal silicide, etc. thus — for example, the case 
where the 2nd capacity electrode is formed from the same polish recon film as the scanning line — this 
quality of the material — not related — the 1st capacity line — low — it becomes possible by forming 
from a metal membrane [ ] to attain low resistance-ization of a capacity line. Furthermore, the 1st 
capacity line of protection-from-light nature can protect the leakage current which produces a channel 
field at least in the thing of a semi-conductor layer which the light from an opposite substrate does to a 
channel field for incidence by that of a wrap. Thereby, the fault of the transistor characteristics in the 
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OFF state of a thin film transistor changing can be prevented. Furthermore, it also becomes possible to 
specify the profile of the opening field of each pixel partially at least. In addition, it becomes more 
possible rather than shading with the data line performing more positive protection from light by shading 
by the 1st capacity line which is in the laminating location near a thin film transistor compared with the 
data line in this way. 

[0026] Said middle conductive layer consists of multilayers in other modes of the electro-optic device 
of this invention. 

[0027] According to this mode, the degree of freedom about the ingredient used in order to satisfy the 
resistance demanded as a middle conductive layer or the 1st capacity line and protection-frorrHight 
nature, or structure increases by, for example, constituting a middle conductive layer and the 1st 
capacity line from multilayers called the electric conduction film which becomes a lower layer from a 
refractory metal or its alloy at the polish recon film and the upper layer. Consequently, improvement in 
equipment dependability and easy-ization of a production process can be attained, and it is further 
connected also with cost reduction. 

[0028] In other modes of the electro-optic device of this invention, the thickness of said 1st interlayer 
insulation film is 500nm or more. 

[0029] this voice — if it depends like, since the 1st interlayer insulation film of 500nm or more of 
thickness is formed between the 1st capacity line and the 2nd capacity electrode, even if a part of 1st 
capacity line is formed in the plane region in which the 2nd capacity electrode is not formed in and the 
semi-conductor layer is formed, the potential of the 1st capacity line has a bad influence on actuation 
of a thin film transistor — most — or there is completely nothing. On the contrary, it becomes possible 
by covering a semi-conductor layer by the 1st capacity line to give effectively protection from light to a 
thin film transistor. 

[0030] In other modes of the electro-optic device of this invention, the thickness of said 1st interlayer 
insulation film is 500nm or less, it sees superficially and said 1st capacity line is not put on the channel 
field and its adjoining field of said semi-conductor layer at least. 

[0031] Since the 1st interlayer insulation film of 500nm or less of thickness was formed between the 1st 
capacity line and the 2nd capacity electrode, if a part of 1st capacity line was formed in the plane region 
in which the 2nd capacity electrode is not temporarily formed in, and the semi-conductor layer is 
formed according to this mode, the potential of the 1 st capacity line may have a bad influence on 
actuation of a thin film transistor, however, the thing for which the potential of the 1st capacity line has 
a bad influence on actuation of a thin film transistor in this invention even if the thickness of the 1st 
interlayer insulation film is comparatively thin in this way, since the 1 st capacity line is not put on the 
channel field and its adjoining field of a semi-conductor layer at least — most — or there is completely 
nothing. 

[0032] In other modes of the electro-optic device of this invention, it has further the 3rd capacity 
electrode by which consisted of the same film as said middle conductive layer and said 1st capacity line, 
and opposite arrangement was carried out with said capacity line through said 1st interlayer insulation 
film. 

[0033] According to this mode, since opposite arrangement is carried out through the 1st interlayer 
insulation film, construction of storage capacitance of the 3rd capacity electrode and the 2nd capacity 
electrode which consist of the same film as a middle conductive layer and the 1st capacity line is 
attained also among these both. That is, in addition to the storage capacitance built using the 1st and 
2nd capacity electrode, other storage capacitance is built in three dimensions, and it becomes possible 
to increase the storage capacitance given to a pixel electrode as a whole. Namely, it is better to be the 
level which does not affect actuation of a thin film transistor, and to form the thickness of the 1st 
interlayer insulation film in this case, as thinly as possible from a viewpoint to which storage capacitance 
is made to increase since a part of 1st interlayer insulation film functions also as a dielectric film of 
storage capacitance. Thus, since increase of storage capacitance and low resistance-ization of a 
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capacity line can be attained to coincidence using the electric conduction film which constitutes a 
middle conductive layer, the 1st capacity line, and the 3rd capacity electrode according to this invention, 
it is very advantageous when realizing the high definition electro-optic device of a high numerical 
aperture. 

[0034] Said 2nd capacity electrode consists of the 2nd capacity line which it comes to install in the 
perimeter from said image display field along with said scanning line, and it comes to connect said 2nd 
capacity line with said 1st capacity line in other modes of the electro-optic device of this invention. 
[0035] According to this mode, the 2nd capacity electrode is installed along with the scanning line, and 
the 2nd capacity line is formed. Thereby, the multilayer interconnection in another layers, such as the 
1st capacity line and the 2nd capacity line, becomes possible, and wiring resistance of about [ becoming 
redundant structure ] and a capacity line can be reduced further. 

[0036] In other modes of the electro-optic device of this invention, on said substrate, the channel field 
of said semi-conductor layer is seen from said substrate side at least, and it has a wrap light-shielding 
film further. 

[0037] According to this mode, by the light-shielding film arranged at the semi-conductor layer bottom, 
the rear-face reflection in the electro-optic device concerned, and when using combining two or more 
[ especially ] electro-optic devices as a light valve of the projector for color displays, a channel field can 
be shaded to the light and the reflected light which run through synthetic optical system. Consequently, 
inhibition becomes possible effectively about the situation where the property of a thin film transistor 
changes not only with incident light but with the reflected lights. 

[0038] It connects with said 1st capacity line for said every pixel electrode, and said light-shielding film 
is installed in the perimeter from said image display field, and it comes to connect it with the constant 
source of potential in other modes of the electro-optic device of this invention. 

[0039] According to this mode, redundant structure of a capacity line is realized by installing the light- 
shielding film for shading a thin film transistor to the perimeter of an image display field, connecting with 
constant sources of potential, such as a circumference circuit, and connecting a light-shielding film with 
the 1st capacity line for every pixel electrode further. That is, a capacity line can be further formed into 
low resistance by operating wiring of a light-shielding film as the 3rd capacity line. 
[0040] Such an operation and other gains of this invention are made clear from the gestalt of the 
operation explained below. 
[0041] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on a 
drawing. Each following operation gestalt applies the electro-optic device of this invention to liquid 
crystal equipment. 

[0042] (The 1st operation gestalt) The configuration of the liquid crystal equipment in the 1st operation 
gestalt of this invention is explained with reference to drawing 3 from drawing 1 . Drawing 1 is equal 
circuits, such as various components in two or more pixels formed in the shape of [ which constitutes 
the image display field of liquid crystal equipment ] a matrix, and wiring. Drawing 2 is a top view of two or 
more pixel groups where the TFT array substrate with which the data line, the scanning line, a pixel 
electrode, etc. were formed adjoins each other, and drawing 3 is the A~A' sectional view of drawing 2 . In 
addition, in order to make each class and each part material into the magnitude of extent which can be 
recognized on a drawing, scales are made to have differed for each class or every each part material in 
drawing 3 . 

[0043] In drawing 1 , TFT30 for two or more pixels formed in the shape of [ which constitutes the image 
display field of the liquid crystal equipment in this operation gestalt ] a matrix to control pixel electrode 
9a and the pixel electrode 9a concerned is formed, and data-line 6a to which a picture signal is supplied 
is electrically connected to the source concerned of TFT30. The picture signals SI, S2, — , Sn written in 
data-line 6a may be supplied to line sequential, and you may make it supply them to this order for every 
group to two or more data-line 6a which adjoin each other. Moreover, it is constituted so that scanning- 
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line 3a is electrically connected to the gate of TFT30, and it may be impressed by scanning-line 3a to 
predetermined timing and it may impress the scan signals G1, G2, — , Gm to this order by line sequential. 
It connects with the drain of TFT30 electrically, and pixel electrode 9a writes in the picture signals S1, 
S2, — , Sn supplied from data-line 6a in TFT30 which is a switching element when only a fixed period 
closes the switch to predetermined timing. Fixed period maintenance of the picture signals S1, S2, — , 
Sn of the predetermined level written in liquid crystal as an example of electrooptic material through 
pixel electrode 9a is carried out between the counterelectrodes (it mentions later) formed in the 
opposite substrate (it mentions later). When the orientation and order of molecular association change 
with the voltage levels impressed, liquid crystal modulates light and enables a gradation display. 
According to the electrical potential difference impressed when it was in no MARI White mode, passage 
of incident light is made impossible, if it is in NOMA reeve rack mode, passage of incident light will be 
enabled according to the impressed electrical potential difference, and light with the contrast according 
to a picture signal will carry out outgoing radiation from an electro-optic device as a whole. Here, in 
order to prevent the held picture signal leaking, storage capacitance 70 is added to the liquid crystal 
capacity and juxtaposition which are formed between pixel electrode 9a and a counterelectrode. Storage 
capacitance 70 is formed through the dielectric film between the capacity electrode electrically 
connected with pixel electrode 9a, and the capacity electrode electrically connected with the capacity 
line 300 which supplies constant potential. 

[0044] In drawing 2 , on the TFT array substrate of an electro-optic device, two or more transparent 
pixel electrode 9a (the profile is shown by dotted-line section 9a') is prepared in the shape of a matrix, 
and data-line 6a and scanning-line 3a are prepared respectively along the boundary of pixel electrode 9a 
in every direction. Data-line 6a is electrically connected to the below-mentioned source field among 
semi-conductor layer 1a which consists of polish recon film through a contact hole 5. Pixel electrode 9a 
is electrically connected to the below-mentioned drain field among semi-conductor layer 1a through 
contact holes 83 and 84 by relaying the barrier layer 80 of the shape of an island shown in the slash 
field of a drawing Nakamigi riser as an example of a middle conductive layer. Moreover, scanning-line 3a 
is arranged so that the bottom of Fig. Nakamigi may counter channel field 1a' shown in the slash field of 
** among semi-conductor layer 1a, and scanning-line 3a functions as a gate electrode. Thus, TFT30 for 
pixel switching by which opposite arrangement of the scanning-line 3a was carried out as a gate 
electrode is formed in the crossing part of scanning-line 3a and data-line 6a at channel field 1a', 
respectively. 

[0045] Especially with this operation gestalt, the 1st capacity line 82 is formed in the field shown in the 
slash field of a drawing Nakamigi riser from the same film as the barrier layer 80. It is prepared in the 1st 
capacity line 82 so that the island-like barrier layer 80 may be avoided, and the 1st capacity line 82 is 
separated into it from the barrier layer 80. The stripe-like 1st capacity line 82 is broadly formed in the 
method of drawing Nakashita from the location which counters TFT30 to this side of a contact hole 5, 
and, in addition to channel field 1a\ ensures protection from light to the incident light of the adjoining 
field. Moreover, 2nd capacity line 3b is formed by the same film as scanning-line 3a. 2nd capacity line 3b 
forms the storage capacitance 70 of drawing 1 in the part (the 2nd capacity electrode) which has lapped 
with the 1f of the 1st capacity electrodes installed from semi-conductor layer 1a through the insulating 
thin film (it mentions later). Here, the capacity line 300 shown by drawing 1 can be formed into low 
resistance by connecting electrically the 1st capacity line 82 and 2nd capacity line 3b to each pixel 
electrode 9a of every in a contact hole 85. Or you may connect with every [ which is arranged along 
with scanning-line 3a ] two or more pixel electrode 9a electrically in a contact hole 85. From the image 
display field where pixel electrode 9a has been arranged, the 1st capacity line 82 is installed in the 
perimeter, and is electrically connected with the constant source of potential. The constant source of 
potential of a positive supply or a negative supply supplied to the data-line drive circuit (it mentions 
later) which controls the sampling circuit which supplies the scanning-line drive circuit (it mentions 
later) and picture signal for supplying the scan signal for driving TFT30 to scanning-line 3a as a constant 
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source of potential to data-line 6a is sufficient, and the constant source of potential supplied to an 
opposite substrate is also available. By also installing 2nd capacity line 3b in the perimeter, and 
connecting it to the constant source of potential electrically from an image display field, similarly, the 
capacity line 300 of redundant structure can be formed by the 1st capacity line 82 and 2nd capacity line 
3b, and wiring resistance can be reduced further. Moreover, the contact hole 85 which connects 2nd 
capacity line 3b with the 1st capacity line 82 is good to make it arrange under data-line 6a. It can avoid 
lowering a pixel numerical aperture because this uses the protection-frorrHight field in alignment with 
data-line 6a. 

[0046] Furthermore, with this operation gestalt, the 2nd capacity electrode which is a part of 2nd 
capacity line 3b may be formed in each pixel electrode 9a of every independently of the shape of an 
island. In this case, what is necessary is just to connect electrically the 1st capacity line 82 and the 2nd 
capacity electrode to each pixel electrode 9a of every in a contact hole 85 as wiring which supplies 
constant potential, although not functioned as wiring of the capacity line 300. Since it is not necessary 
to form the capacity line 300 in the same layer as scanning-line 3a by this, a pixel numerical aperture 
can be raised and it is advantageous. 

[0047] Moreover, in drawing 2 , 1st light-shielding film 1 1a containing a wrap part is formed in each field 
in alignment with scanning-line 3b enclosed with a thick wire in the shape of a stripe along with 
scanning-line 3a and 2nd capacity line 3b from the TFT array substrate side in TFT30. 1st light- 
shielding film 1 1a has projected the contact hole 5 to the method of drawing Nakashita to the wrap 
location from the location which counters TFT30. 1st light-shielding film 1 1a shades the return light 
from the rear face and incident light study system of a TFT array substrate, and prevents effectively 
that the property of TFT30 changes with optical pumping based on this light owing to the leakage 
current at the time of OFF of TFT30. Such 1 st protection-frorrHight layer 1 1 a becomes in the metal 
simple substance, the alloy, metal silicide, etc. and the polish recon film containing at least one of 
refractory metals, such as Ti, Cr, W, Ta, Mo, and Pb. In combining two or more electro-optic devices by 
the projector for the color displays of a double plate type etc. through prism etc. and constituting one 
optical system especially, in order to influence by other electro-optic devices of the return light which 
runs through prism etc., it is very effective to prepare 1st light-shielding film 1 1a in TFT30 bottom. 1st 
light-shielding film 11a forms wiring in the direction in alignment with scanning-line 3a, or the direction in 
alignment with data-line 6a the shape of a stripe, and in the shape of a matrix, from the image display 
field where pixel electrode 9a has been arranged, is installed in the perimeter and is electrically 
connected with the constant source of potential. As a constant source of potential, it may be the same 
as the constant potential supplied to the 1st capacity line 82, and you may differ. Here, 1st light- 
shielding film 11a can also be operated as the 3rd light-shielding film by connecting 1st light-shielding 
film 1 1a with the 1st capacity line 82 electrically through a contact hole at every pixel electrode 9a. If 
such a configuration is taken, it not only can build the capacity line 300 by redundant structure, but it 
will become possible to reduce wiring resistance further. The contact hole for connecting 1st light- 
shielding film 11a with the 1st capacity line 82 can be easily established in the lower part of data-line 6a. 
[0048] Next, as shown in the sectional view of drawing 3 , the electro-optic device is equipped with the 
transparent TFT array substrate 10 and the transparent opposite substrate 20 by which opposite 
arrangement is carried out at this. The TFT array substrate 10 consists of for example, a quartz 
substrate, a glass substrate, and a silicon substrate, and the opposite substrate 20 consists of a glass 
substrate or a quartz substrate. Pixel electrode 9a is prepared in the TFT array substrate 10, and the 
orientation film 16 with which predetermined orientation processing of rubbing processing etc. was 
performed is formed in the bottom. Pixel electrode 9a consists of transparent conductive thin films, 
such as for example, ITO film. Moreover, the orientation film 16 consists of organic thin films, such as 
for example, a polyimide thin film. 

[0049] On the other hand, it crosses to the opposite substrate 20 all over the, the counterelectrode 21 
is formed, and the orientation film 22 with which predetermined orientation processing of rubbing 
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processing etc. was performed is formed in the bottom. A counterelectrode 21 consists of transparent 
conductive thin films, such as for example, ITO film. Moreover, the orientation film 22 consists of organic 
thin films, such as a polyimide thin film. 

[0050] TFT30 for pixel switching which carries out switching control of each pixel electrode 9a is formed 
in the location which adjoins each pixel electrode 9a at the TFT array substrate 10. 
[0051] You may make it form the 2nd light-shielding film 23, as further shown in the opposite substrate 
20 at drawing 3 . By taking such a configuration, incident light does not invade into channel field 1a' of 
semi-conductor layer 1a of TFT30 for pixel switching, low concentration source field 1b, and low 
concentration drain field 1c from the opposite substrate 20 side, furthermore, the field where incident 
light is irradiated to the 2nd light-shielding film 23 — high — it serves to prevent the temperature rise 
of an electro-optic device by forming by the film [ **** ]. 

[0052] in addition, data-line 6a excluding the formation field of a contact hole 5 by shading the part 
which met data-line 6a among the protection-from-light fields of each pixel by data-line 6a of the 
protection-from-light nature which consists of aluminum film etc., and forming the 1st capacity line 82 
by the film of protection-from-light nature in this operation gestalt, — it can set caudad and can shade. 
[0053] Thus, it is constituted, and between the TFT array substrates 10 and the opposite substrates 20 
which have been arranged so that pixel electrode 9a and a counterelectrode 21 may meet, the liquid 
crystal which is an example of electrooptic material is enclosed with the space surrounded by the 
below-mentioned sealant, and the liquid crystal layer 50 is formed. The liquid crystal layer 50 takes a 
predetermined orientation condition with the orientation film 16 and 22 in the condition that the electric 
field from pixel electrode 9a are not impressed. The liquid crystal layer 50 consists of liquid crystal 
which mixed the pneumatic liquid crystal of a kind or some kinds. It is the adhesives which consist of a 
photo-setting resin or thermosetting resin in order that a sealant may stick the TFT array substrate 10 
and the opposite substrate 20 around those, and gap material, such as glass fiber for making distance 
between both substrates into a predetermined value or a glass bead, is mixed. 

[0054] Furthermore, the substrate insulator layer 12 is formed between 1st light-shielding film 1 1a and 
TFT30 for pixel switching. The substrate insulator layer 12 has the function to prevent the 
contamination of TFT30 by 1st light-shielding film 1 1a, and to prevent change of the property of TFT30 
for pixel switching with the dry area at the time of polish of TFT array substrate 10 front face, the dirt 
which remains after washing, by being formed all over the TFT array substrate 10. 

[0055] Storage capacitance 70 consists of these operation gestalten by installing semi-conductor layer 
1a from high concentration drain field 1e, considering as the 1f of the 1st capacity electrodes, using as 
the 2nd capacity electrode a part of 2nd capacity line 3b which counters this, and using the insulating 
thin film 2 containing gate dielectric film as a dielectric film. As shown in drawing 2 and drawing 3 , 2nd 
capacity line 3b is installed, storage capacitance 70 is formed also in the bottom of data-line 6a, and the 
deployment of a non-opening field is achieved. 

[0056] In drawing 3 TFT30 for pixel switching It has LDD (Lightly Doped Drain) structure. Channel field 
1a' of semi-conductor layer 1a in which a channel is formed of the electric field from scanning-line 3a 
and concerned scanning-line 3a, 1d list of high concentration source fields of low concentration source 
field 1b of the insulating thin film 2 containing the gate dielectric film with which scanning-line 3a and 
semi-conductor layer 1a are insulated, data-line 6a, and semi-conductor layer 1a and low concentration 
drain field 1c, and semi-conductor layer 1a is equipped with high concentration drain field 1e. Trunk 
connection of the one to which it corresponds of two or more pixel electrode 9a is carried out to high 
concentration drain field 1e by the barrier layer 80 through contact holes 83 and 84. Moreover, on 
scanning-line 3a and 2nd capacity line 3b, the 1st interlayer insulation film 81 with which the contact 
hole 83 which leads to the contact hole 5 and high concentration drain field 1e which lead to 1d of high 
concentration source fields was formed respectively is formed. 

[0057] On the 1st interlayer insulation film 81, the 1st capacity line 82 which consists of the same film 
as the barrier layer 80 and this which carry out trunk connection of TFT30 and the pixel electrode 9a 
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through contact holes 83 and 84 is formed. Thus, since high concentration drain field 1e and pixel 
electrode 9a are electrically connected via the barrier layer 80 through contact holes 83 and 84, as 
compared with the case where one contact hole is punctured, the path of a contact hole 83 and a 
contact hole 84 can be made small from pixel electrode 9a to a drain field, respectively. Furthermore, 
the barrier layer 80 and the 1st capacity line 82 can be formed from the metal simple substance which 
contains [ at least one ] refractory metals, such as Ti, Cr, W, Ta, Mo, and Pb, etc., an alloy, metal silicide, 
etc., and it can substitute for them as a light-shielding film for specifying a protection-frorrHight field. 
Moreover, it cannot be overemphasized that you may form by electric conduction film, such as polish 
recon film. Thereby, connection electric good can be taken among barrier layer 80 and pixel electrode 9a 
through a contact hole 84. 

[0058] On the barrier layer 80 and the 1 st capacity line 82, the 2nd interlayer insulation film 4 with 
which the contact hole 84 which leads to the contact hole 5 and the barrier layer 80 which lead to 1d of 
high concentration source fields was formed respectively is formed. 

[0059] Data-line 6a is formed on the 2nd interlayer insulation film 4, and the 3rd interlayer insulation film 
7 with which the contact hole 84 to the barrier layer 80 was formed is further formed on these. The 
above-mentioned pixel electrode 9a is prepared in the top face of the 3rd interlayer insulation film 7 
constituted in this way. 

[0060] this operation gestalt — especially — the 1st capacity line 82 — low — since it can constitute 
from film containing a refractory metal [ **** ], low resistance-ization of the capacity line 300 in 
drawing 1 can be attained. Therefore, at the time of actuation of the electro-optic device of this 
operation gestalt, the cross talk and ghost of a direction in alignment with scanning-line 3a can be 
reduced effectively, and a contrast ratio can be improved. And since the 1st capacity line 82 is 
constituted from same film as the barrier layer 80 with the junction function like **** etc., it is as 
unnecessary as the additional processing for forming the 1st capacity line 82 in the manufacture 
process mentioned later, and it is very advantageous in respect of cost. 

[0061] if the thickness of the 1st interlayer insulation film 81 between the 1st capacity line 82 and 2nd 
capacity line 3b is formed by 500nm or more, even if the 1st capacity line 82 will be formed above 
scanning-line 3a or TFT30 with this operation gestalt, the potential of the 1st capacity line 82 has a bad 
influence on actuation of TFT30 — most — or there is completely nothing. By this, since the 1st 
capacity line 82 can be formed through the 1st interlayer insulation film 81 and the 2nd interlayer 
insulation film 4 between the laminatings of scanning-line 3a and data-line 6a It can shade certainly to 
the incident light from the opposite substrate 20 side by substituting for this 1st capacity line 82 as a 
light-shielding film, and TFT30 regarding it as channel field 1a', scanning-line 3a, and 2nd capacity line 
3b superficially at least, and piling up partially. Therefore, it can prevent that the transistor 
characteristics of TFT30 change by protection from light by 1st light-shielding film 1 1a by the side of 
the TFT array substrate 10, and the 1st capacity line 82 when light carries out incidence to channel field 
1a f and its adjoining field. Thus, by the 1st capacity line 82, since most protection-from-light fields can 
be specified, the 2nd light-shielding film 23 on the opposite substrate 20 can be removed. Thereby, 
permeability dispersion by lamination gap of the TFT array substrate 10 and the opposite substrate 20 
can be reduced sharply. Furthermore, since a reflection factor can form the 1st capacity line 82 from 
the low refractory metal film compared with aluminum film, it can carry out before-it-happens 
prevention of the situation where slanting incident light and the multiple echo light from the rear face of 
data-line 6a result in TFT30, efficiently. In addition, what is necessary is just to set up individually 
concretely by theoretical count, simulation, etc. experientially or experimentally according to transistor 
characteristics, the image grace, or the equipment specification required of TFT30 as a concrete value 
of the thickness of the 1st interlayer insulation film 81 which is such 500nm or more. 
[0062] With the operation gestalt explained above, the TFT array substrate 10, the substrate insulator 
layer 12, the 1st interlayer insulation film 81, and the 2nd interlayer insulation film 4 are trenched. By 
embedding wiring and the TFT30 grade of data-line 6a etc., may perform flattening processing and 
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grinding the level difference of the top face of the 3rd interlayer insulation film 7 or the 2nd interlayer 
insulation film 4 by CMP (Chemical Mechanical Polishing) processing etc. — or flattening processing 
may be performed using the organic SOG film. 

[0063] Furthermore, although TFT30 for pixel switching has LDD structure with the operation gestalt 
explained above as preferably shown in drawing 3 , you may be TFT of the self aryne mold which may 
have the offset structure which does not drive an impurity into low-concentration source field 1b and 
low-concentration drain field 1c, drives in an impurity by high concentration by using as a mask the gate 
electrode which consists of a part of scanning-line 3a f and forms the high-concentration source and a 
drain field in self align. Moreover, although considered as the single gate structure which has arranged 
one gate electrode of TFT30 for pixel switching among 1d [ of high concentration source fields ], and 
high concentration drain field 1e with this operation gestalt, two or more gate electrodes may be 
arranged among these. Thus, if TFT is constituted above the dual gate or the triple gate, the leakage 
current of a joint with a channel, the source, and a drain field can be prevented, and the current at the 
time of OFF can be reduced. 

[0064] (Manufacture process of the 1st operation gestalt) Next, the manufacture process of the 
electro-optic device of the 1st operation gestalt with the above configurations is explained with 
reference to drawing 4 and drawing 5 . It is process drawing in which drawing 4 and drawing 5 making 
each class by the side of the TFT array substrate in each process correspond to the A-A T cross section 
of drawing 2 like drawing 3 here, and showing order later on. 

[0065] As first shown in the process (1) of drawing 4 , the TFT array substrates 10, such as a quartz 
substrate, a glass substrate, and a silicon substrate, are prepared. Here, it heat-treats preferably at 
inert gas ambient atmospheres, such as N2 (nitrogen), and an about 900-1 300-degree C elevated 
temperature, and it pretreats so that distortion produced in the TFT array substrate 10 in the elevated- 
temperature process carried out behind may decrease. That is, according to the temperature processed 
at the maximum elevated temperature in a manufacture process, the TFT array substrate 10 is heat- 
treated at the same temperature or the temperature beyond it in advance, and the whole surface of the 
TFT array substrate 10 processed in this way — metal alloy film, such as metal metallurgy group silicide, 
such as Ti, Cr, W, Ta, Mo, and Pb, — sputtering — about 100-500nm thickness — 1st light-shielding 
film 1 1a of about 200nm thickness is formed preferably. In addition, on 1st light-shielding film 11a, in 
order to ease surface reflection preferably, antireflection films, such as polish recon film, may be formed. 
[0066] As shown in the process (2) of drawing 4 , next, on 1st light-shielding film 11a With ordinary 
pressure or a reduced pressure CVD method, for example, TEOS (tetrapod ethyl orthochromatic 
silicate) gas, TEB (tetrapod ethyl boat rate) gas, TMOP (tetrapod methyl oxy-FOSU rate) gas, etc. are 
used. NSG (non doped silicate glass), PSG (Lynn silicate glass), The substrate insulator layer 12 which 
consists of silicate glass film, such as BSG (boron silicate glass) and BPSG (boron phosphorus silicate 
glass), a silicon nitride film, silicon oxide film, etc. is formed. The thickness of this substrate insulator 
layer 12 may be about 500m - 2000nm. 

[0067] Next, as shown in the process (3) of drawing 4 , on the substrate insulator layer 12, 
comparatively, the amorphous silicon film is formed with the reduced pressure CVD (for example, CVD 
with a pressure of about 20-40Pa) using the mono-siiane gas of flow rate about 400 to 600 cc/min, 
disilane gas, etc. of about 500 degrees C in a low-temperature environment, and about 450-550 degrees 
C semi-conductor layer 1a is preferably formed according to a photolithography process, an etching 
process, etc. Then, in nitrogen-gas-atmosphere mind, at about 600-700 degrees C, preferably, solid 
phase growth of the polish recon film is carried out by ****** which performs heat treatment of 4 - 6 
hours for about 1 to 10 hours until it becomes the thickness of about 100nm preferably in about 50- 
200nm thickness. As an approach of carrying out solid phase growth, heat treatment using RTA (Rapid 
Thermal Anneal) is sufficient, and an excimer laser etc. may be used. 

[0068] Under the present circumstances, as TFT30 for pixel switching, when creating TFT30 for pixel 
switching of an n channel mold, the impurity of V group elements, such as Sb (antimony), As (arsenic), 
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and P (Lynn), may be slightly doped by an ion implantation etc. to the channel field concerned. Moreover, 
when using TFT30 for pixel switching as a p channel mold, the impurity of III group elements, such as B 
(boron), Ga (gallium), and In (indium), may be slightly doped by an ion implantation etc. In addition, the 
polish recon film may be directly formed with a reduced pressure CVD method etc. without passing 
through the amorphous silicon film. Or silicon ion is driven into the polish recon film deposited with the 
reduced pressure CVD method etc., and it is once made amorphous, and after that, it is made to 
recrystallize by heat treatment etc. and the polish recon film may be formed. 

[0069] As shown in the process (4) of drawing 4 , semi-conductor layer 1a which constitutes TFT30 for 
pixel switching next, the temperature of about 900-1300 degrees C, and by oxidizing thermally with the 
temperature of about 1000 degrees C preferably Form the thermal oxidation silicon film with a 
comparatively thin thickness of about 30nm, and insulator layer 2b which consists of high-temperature- 
oxidation silicon film (HTO film) or a silicon nitride film with a reduced pressure CVD method etc. is 
further deposited on the comparatively thin thickness of about 50nm. The insulating thin film 2 with the 
multilayer structure containing thermal oxidation silicon film 2a and insulator layer 2b is formed, 
consequently, the thickness of semi-conductor layer 1a — the thickness of about 30-1 50nm — 
desirable — the thickness of about 35-50nm — becoming — the thickness of the insulating thin film 2 - 

- the thickness of about 20-1 50nm — it becomes the thickness of about 30-1 OOnm preferably. Thus, by 
shortening elevated-temperature thermal oxidation time amount, when using especially a large-sized 
substrate 10cm or more, the camber by heat can be prevented. However, the insulating thin film 2 with 
monolayer structure may be formed only by oxidizing thermally semi-conductor layer 1a. 

[0070] Next, as shown in the process (5) of drawing 4 , after forming the resist layer 500 according to a 
photolithography process, an etching process, etc. on semi-conductor layer 1a except the part used as 
the 1f of the 1st capacity electrodes, P ion may be doped in about 3x1012/cm2 of doses, and the 1f of 
the 1st capacity electrodes may be formed into low resistance. 

[0071] Next, as shown in the process (6) of drawing 4 , 2nd capacity line 3b containing scanning-line 3a 
and the 2nd capacity electrode is first formed according to the photolithography process using a resist 
mask, an etching process, etc. furthermore, when setting TFT30 for pixel switching to TFT of an n 
channel mold with LDD structure, in order to form low concentration source field 1b and low 
concentration drain field 1c in semi-conductor layer 1a first, the impurity of V group elements, such as 
P, is doped by low concentration by using scanning-line 3a as a mask (for example, P ion — the dose of 
one to 3x1013-/cm2). Thereby, semi-conductor layer 1a under scanning-line 3a becomes channel field 
1a'. 

[0072] next, as show in the process (7) of drawing 5 , in order to form 1 d of high concentration source 
fields and high concentration drain field 1e which constitute TFT30 for pixel switching, after form the 
resist layer 600 on scanning line 3a with a mask with wide width of face rather than scanning line 3a, 
similarly the impurity of V group elements, such as P, be dope by high concentration (for example, P ion 

— the dose of one to 3x1015-/cm2). Moreover, to semi-conductor layer 1a, when using TFT30 for pixel 
switching as a p channel mold, in order to form 1d of high concentration source fields, and high 
concentration drain field 1e in low concentration source field 1b and a low concentration drain field 1c 
list, the impurity of III group elements, such as B, is used and doped. 

[0073] Next, as shown in the process (8) of drawing 5 , after removing the resist layer 600, the 1st 
interlayer insulation film 81 is formed by depositing the high-temperature-oxidation silicon film (HTO 
film) and a silicon nitride film on comparatively thick thickness about 500nm or more by the reduced 
pressure CVD method, a plasma-CVD method, etc. on scanning-line 3a and 2nd capacity line 3b. 
However, before depositing an insulator layer in this way, the 1st interlayer insulation film 81 which has 
two or more layer structure which is high pressure-proofing, forms an oxide film with few [ it is 
comparatively thin and ] defects, and blows it including the oxide film to apply may be formed using the 
elevated-temperature process on the TFT array substrate 1 0 which consists of a quartz substrate etc. 
[0074] Next, as shown in the process (10) of drawing 5 , the contact hole 83 for connecting electrically 



-14- 



the barrier layer 80 and high concentration drain field 1e is punctured to the 1st interlayer insulation film 
81 by dry etching, such as reactive ion etching and reactant ion beam etching. The contact hole 85 for 
connecting the 1st capacity line 82 and 2nd capacity line 3b to this and coincidence can be punctured. 
Since such dry etching has high directivity, it can puncture the contact hole 83 of a small path, and 85. 
Or wet etching may be used together. This wet etching is effective also from a viewpoint which gives 
the taper for taking connection more electric to fitness to a contact hole 83. 

[0075] Next, as well as 1st light-shielding film 1 1a, as shown in the process (10) of drawing 5 , after 
depositing the metal alloy film or polish recon film, such as Ti, Cr, W, Ta, Mo, and Pb, with sputtering or a 
CVD method, the barrier layer 80 is formed by the photolithography and etching processing all over high 
concentration drain field 1e looked into through the 1st interlayer insulation film 81 and a contact hole 

83, or 85. [, such as metal metallurgy group silicide, ] 2nd capacity line 3b looked into through this 
simultaneously the 1st interlayer insulation film 81, and a contact hole 85 — the 1st capacity line 82 is 
formed on the 2nd capacity electrode at least. In addition, on these barrier layers 80 and the 1st 
capacity line 82, in order to ease surface reflection, antireflection films, such as polish recon film, may 
be formed. Or the polish recon film may be formed in a lower layer, and the barrier layer 80 and the 1st 
capacity line 82 may be formed in the upper layer from multilayers like the refractory metal film. Thus, if 
the polish recon film is formed in a lower layer, semi-conductor layer 1a and connection electric still 
better can be taken. 

[0076] Next, as shown in the process (1 1) of drawing 5 , the 2nd interlayer insulation film 4 which 
consists of silicate glass film, such as NSG, PSG, BSG, and BPSG, a silicon nitride film, silicon oxide film, 
etc. is formed using ordinary pressure or a reduced pressure CVD method, TEOS gas, etc. so that a top 
face with the level difference in the layered product which consists of the 1st capacity line 82, the 1st 
interlayer insulation film 81, and a substrate insulator layer 12 may be covered. In addition, in parallel to 
this heat baking, it gets mixed up, and in order to activate semi-conductor layer 1a, about 1000-degree 
C heat treatment may be performed. 

[0077] Next, on the 2nd interlayer insulation film 4, as shown in the process (13) of drawing 5 , after 
depositing low resistance metal membrane metallurgy group silicide film, such as aluminum film, on the 
thickness of about 100-500nm by sputtering etc., data-line 6a is formed according to a photolithography 
process, an etching process, etc. Next, the contact hole 5 to data-line 6a is punctured to the 2nd 
interlayer insulation film 4, the 1st interlayer insulation film 81, and the insulating thin film 2, data-line 6a 
is formed by sputtering etc. on it from low resistance metal membrane metallurgy group silicide film, 
such as aluminum film with a thickness of about 100-500nm, and it forms with a CVD method etc. on it 
like the 2nd interlayer insulation film 4 which mentioned above the 3rd interlayer insulation film 7. 
[0078] Then, the 2nd contact hole 84 is punctured by etching to the 3rd interlayer insulation film 7 and 
the 2nd interlayer insulation film 4, and pixel electrode 9a which becomes the last from the ITO film is 
formed so that the barrier layer 80 and electric connection can be taken through the 2nd contact hole 

84. In especially this process (12), the contact hole for connecting with wiring which illustrates neither 
scanning-line 3a nor 2nd capacity line 3b in a substrate boundary region at the time of puncturing of a 
contact hole 5 is also good for the 3rd interlayer insulation film 7 or the 2nd interlayer insulation film 4 
to puncture to coincidence. Moreover, about 100-500nm data-line 6a is preferably deposited on about 
300nm, and the 3rd interlayer insulation film 7 is good to deposit on about about 500-1 500nm. Moreover, 
although what is necessary is just to form contact hole 8b by dry etching, such as reactive ion etching 
and reactant ion beam etching, wet etching may be used for it in order to make it the shape of a taper. 
Furthermore, pixel electrode 9a is good to deposit on the thickness of about about 50-200nm. In 
addition, when using the electro-optic device concerned with a reflective mold, pixel electrode 9a may 
be formed from an opaque ingredient with the high reflection factor of aluminum film etc. 

[0079] As explained above, according to the manufacture process of this operation gestalt, the electro- 
optic device of this operation gestalt mentioned above can be manufactured comparatively easily. In 
addition, since TFT30 for pixel switching can form semi-conductor layer 1a by the polish recon film, it is 
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also possible to be the same process mostly and to form a circumference circuit at the time of 
formation of TFT30 for pixel switching. 

[0080] In addition, in the manufacture process explained above, CMP processing for carrying out 
flattening of the front face of the 3rd interlayer insulation film 7 in which the 2nd interlayer insulation 
film 4 or pixel electrode 9a in which data-line 6a is formed is formed etc. may be performed. Or it etches 
into the predetermined field of the TFT array substrate 10 beforehand, and a concave hollow is formed, 
by performing a subsequent process similarly, as a result, flattening of the front face of the 3rd 
interlayer insulation film 7 may be made to be carried out, and it may hollow and form the 2nd interlayer 
insulation film 4 or the substrate insulator layer 12 in a concave. 

[0081] Since the 1st capacity line 82 which has the function which forms the capacity line 300 in 
drawing 1 into low resistance, and a function as a light-shielding film, and the barrier layer 80 which has 
the function which carries out trunk connection of between TFT30 and pixel electrode 9a consist of the 
same film as mentioned above according to the manufacture approach of this operation gestalt, both can 
be formed in coincidence according to the same process. 

[0082] (The 2nd operation gestalt) Next, with reference to drawing 6 and drawing 7 , the 2nd operation 
gestalt of the electro-optic device of this invention is explained. Drawing 6 is a top view of two or more 
pixel groups where the TFT array substrate with which the data line, the scanning line, a pixel electrode, 
etc. were formed here adjoins each other, and drawing 7 is the A-A' sectional view of drawing 6 . In 
addition, in order to make each class and each part material into the magnitude of extent which can be 
recognized on a drawing, scales are made to have differed for each class or every each part material in 
drawing 7 . Moreover, in drawing 6 and drawing 7 , the same reference mark is given to the same 
component as drawing 2 and drawing 3 , and the explanation is omitted. 

[0083] As shown in drawing 6 and drawing 7 , with the 2nd operation gestalt, compared with the 1st 
operation gestalt, the island-like barrier layer 180 is formed comparatively greatly, and contains the part 
which functions as the 3rd capacity electrode by which opposite arrangement was carried out with 2nd 
capacity line 3b. And the three-dimensional storage capacitance 70 is built from the 1f of the 1st 
capacity electrodes, 2nd capacity line 3b, and the 3rd capacity electrode concerned. Moreover, the 1st 
capacity line 182 which consists of the same refractory metal film as the barrier layer 180 etc. is small 
formed corresponding to the barrier layer 1 80 having become large. Furthermore, in order to increase 
storage capacitance 70, the thickness of the 1st interlayer insulation film 81 may be set up so that it 
may be set to 500nm or less. Thus, by carrying out the laminating of the capacity electrode, storage 
capacitance 70 can be efficiently increased in a small field, and high numerical aperture-ization which is 
a pixel is attained. Furthermore, since-izing of the capacity line can be carried out [ low **** ] by the 
1st capacity line 82, even if storage capacitance 70 becomes large, there is no generating of a cross talk 
etc., and the electro-optic device in which a high contrast ratio is shown can be realized. In addition, 
what is necessary is just to wire so that it may see near channel field 1a' superficially and may not lap 
with it since actuation of TFT30 will be affected if the 1st capacity line 180 is formed near channel field 
1a' when the 1st interlayer insulation film 81 is thin-film-ized. About other configurations, it is the same 
as that of the case of the 1st operation gestalt. 

[0084] With each operation gestalt explained above, although it is elongating in the direction of 
scanning-line 3a, the 1st capacity line 82 (or 182) may make it project also in the direction of data-line 
6a, and may form storage capacitance 70 between the 1st capacity lines 82 (or 182) in a data-line 6a 
lower part. 

[0085] It is also possible to replace the 1st capacity line 180 or 182 with 2nd capacity line 3b, or to 
constitute it from each operation gestalt explained above as redundancy wiring of scanning-line 3a in 
addition. 

[0086] (The whole electro-optic device configuration) The whole electro-optic device configuration in 
each operation gestalt constituted as mentioned above is explained with reference to drawing 8 and 
drawing 9 . In addition, drawing 8 is the top view which looked at the TFT array substrate 10 from the 
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opposite substrate 20 side with each component formed on it, and drawing 9 is the H-H' sectional view 
of drawing 8 R> 8. 

[0087] In drawing 8 , on the TFT array substrate 10, the sealant 52 is formed along the edge and the 3rd 
light-shielding film 53 as a frame which specifies the circumference of image display field 10a which 
consists of an ingredient which is the same as the 2nd light-shielding film 23, or is different is formed in 
parallel to the inside. The data-line drive circuit 101 and the external circuit connection terminal 102 
which drive data-line 6a by supplying a picture signal to data-line 6a to predetermined timing are 
prepared in the field of the outside of a sealant 52 along with one side of the TFT array substrate 10, 
and the scanning-line drive circuit 104 which drives scanning-line 3a is formed along with two sides 
which adjoin this one side by supplying a scan signal to scanning-line 3a to predetermined timing. If the 
scan signal delay supplied to scanning-line 3a does not become a problem, the thing only with one side 
sufficient [ the scanning-line drive circuit 104 ] cannot be overemphasized. Moreover, the data-line 
drive circuit 101 may be arranged on both sides along the side of image display field 10a. For example, 
the data line of an odd number train supplies a picture signal from the data-line drive circuit arranged 
along one side of an image display field, and you may make it the data line of an even number train 
supply a picture signal from the data-line drive circuit arranged along the side of the opposite side of 
said image display field 10a. Thus, if it is made to drive data-line 6a in the shape of a ctenidium, since 
the occupancy area of the data-line drive circuit 101 is extensible, it becomes possible to constitute a 
complicated circuit. Furthermore, two or more wiring 105 for connecting between the scanning-line drive 
circuits 104 established in the both sides of image display field 10a is formed in one side in which the 
TFT array substrate 10 remains. Moreover, in at least one place of the corner section of the opposite 
substrate 20, the flow material 106 for taking a flow electrically between the TFT array substrate 10 and 
the opposite substrate 20 is formed. And as shown in drawing 9 , the opposite substrate 20 with the 
almost same profile as the sealant 52 shown in drawing 8 has fixed to the TFT array substrate 10 by the 
sealant 52 concerned. 

[0088] In addition, on the TFT array substrate 10, the inspection circuit for inspecting the sampling 
circuit which impresses a picture signal to two or more data-line 6a to predetermined timing, the 
precharge circuit which precedes the precharge signal of a predetermined voltage level with a picture 
signal, and supplies it to two or more data-line 6a respectively, the quality of the electro-optic device 
concerned at the manufacture middle or the time of shipment, a defect, etc. in addition to these data- 
line drive circuits 101 and scanning-line drive circuit 104 grade etc. may be formed. 
[0089] You may make it connect with LSI for a drive mounted on the TAB (Tape Automated bonding) 
substrate instead of forming the data-line drive circuit 101 and the scanning-line drive circuit 104 on 
the TFT array substrate 10 electrically and mechanically through the anisotropy electric conduction film 
prepared in the periphery of the TFT array substrate 10 with each operation gestalt explained with 
reference to drawing 9 from drawing 1 above. Moreover, according to the exception of modes of 
operation, such as TN mode, VA (Vertically Aligned) mode, and PDLC (Polymer Dispersed LiquidCrystal) 
mode, and the no MARI White mode / NOMA reeve rack mode, a polarization film, a phase contrast film, 
a polarizing plate, etc. are respectively arranged in a predetermined direction at the side in which the 
outgoing radiation light of the side in which the incident light of the opposite substrate 20 carries out 
incidence, and the TFT array substrate 10 carries out outgoing radiation. 

[0090] Since the electro-optic device in each operation gestalt explained above is applied to a projector, 
the electro-optic device of three sheets will be respectively used as a light valve for RGB, and 
incidence of the light of each color respectively decomposed through the dichroic mirror for RGB color 
separation will be respectively carried out to each light valve as incident light. Therefore, with each 
operation gestalt, the color filter is not prepared in the opposite substrate 20. However, the color filter 
of RGB may be formed in the predetermined field which counters pixel electrode 9a in which the 2nd 
light-shielding film 23 is not formed on the opposite substrate 20 with the protective coat. If it does in 
this way, the electro-optic device in each operation gestalt is applicable about the color electro-optic 
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device of direct viewing types other than a projector, or a reflective mold. Moreover, a micro lens may 
be formed so that it may correspond 1 pixel on [ one ] the opposite substrate 20. Or it is also possible 
to form a color filter layer in the bottom of pixel electrode 9a which counters RGB on the TFT array 
substrate 10 by a color resist etc. If it does in this way, a bright electro-optic device is realizable by 
improving the condensing effectiveness of incident light. Furthermore, the die clo IKKU filter which 
makes a RGB color using interference of light by depositing the interference layer to which the 
refractive index of many layers is different on the opposite substrate 20 again may be formed. According 
to this opposite substrate with a die clo IKKU filter, a brighter color electro-optic device is realizable. 
[0091] This invention is not restricted to each operation gestalt mentioned above, and can be suitably 
changed in the range which is not contrary to the summary or thought of invention which can be read in 
a claim and the whole specification, and the electro-optic device accompanied by such modification is 
also contained in the technical range of this invention. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] They are equal circuits established in two or more pixels of the shape of a matrix which 
constitutes the image display field in the electro-optic device of the 1st operation gestalt of this 
invention, such as various components and wiring. 

[Drawing 2] It is the top view of two or more pixel groups where the TFT array substrate with which the 
data line in the electro-optic device of the 1st operation gestalt, the scanning line, a pixel electrode, etc. 
were formed adjoins each other. 

[Drawing 3] It is the A-A' sectional view of drawing 2 . 

[Drawing 4] It is process drawing (the 1) showing order for the manufacture process of the electro-optic 
device of the 1 st operation gestalt later on. 

[Drawing 5] It is process drawing (the 2) showing order for the manufacture process of the electro-optic 
device of the 1 st operation gestalt later on. 

[Drawing 6] It is the top view of two or more pixel groups where the TFT array substrate with which the 
data line in the electro-optic device of the 2nd operation gestalt of this invention, the scanning line, a 
pixel electrode, etc. were formed adjoins each other. 
[Drawing 7] It is the A-A' sectional view of drawing 6 . 

[Drawing 8] It is the top view which looked at the TFT array substrate in the electro-optic device of 
each operation gestalt from the opposite substrate side with each component formed on it. 
[Drawing 9] It is the H-hT sectional view of drawing 8 . 
[Description of Notations] 
1a — Semi-conductor layer 
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r. 

1a 1 — Channel field 
1 b — Low concentration source field 
1c — Low concentration drain field 
1d — High concentration source field 

1 e — High concentration drain field 
1f — The 1st capacity electrode 

2 — Insulating thin film 
3a — Scanning line 

3b — The 2nd capacity line 

4 — The 2nd interlayer insulation film 

5 — Contact hole 
6a — Data line 

7 — The 3rd interlayer insulation film 

8 — Contact hole 

9a — Pixel electrode 

10 — TFT array substrate 

12 — Substrate insulator layer 

16 — Orientation film 

20 — Opposite substrate 

21 — Counterelectrode 

22 — Orientation film 

23 — The 2nd light-shielding film 
30 — TFT 

50 — Liquid crystal layer 

70 — Storage capacitance 

80,180 — Barrier layer 

81 — The 1st interlayer insulation film 

82,182 — The 1st capacity line 

83, 84, 85 — Contact hole 

300 — Capacity line 



[Translation done.] 
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[004 5] *HJfi^«-?tt#H, ft 1 8 2 

iaf 9 ©#4i»««-T?*-ufe.a«»c>'< y xis 0 1 

C/^7S8 0&j8lt5«fc 5f-l»^e)tt-C*ji9, ftlig so 



/0 

ii^8 2 li^ !) 71 8 O tlt^S, *h9J 

■7Vt<Dmi<&MM8 2fi, TFT3 0l:«-|»lt5fifA» 

$tuT*5!9, x-Y*/vfHi£l a ' (;»x.t, *©»SHH 

a ira-«T?JB2*«»3 bSr«*r5. ^2»l3 
b fi¥*#Jf 1 a *»&3BE»S*ufcJK 1 1 f t « 

feftUK Sr^bTfi*ot:^5»^ (ft2^ 

fc*»V*TH 1 ©#SHS*7 0 arJ&*-*-3. £ r 
T\ ftlM&8 2 &JS2$*i£3 b 5r=§-jif^m® 9 a 
mz.^>"?? V 8 5 (cTmMK){-»«ci-2) 
J: <9 , HI 1 "Ctf: Ufc^llS 3 0 0 $r4£etfcffc-*-5 

©HfSifi;® 9 a ttfd 3 V* ^ h A- 8 5 fCTH^Wt- 
i!LTt)&V\ ftl^ft&8 2 f±, S^«®9a^gB 

vmknm.$)\ci£%t&tiz 0 ^mitmtvxit, tft 

3 0 SrW»r5fc«)©3feaE«*Sr**ilSl3 a {C^-TS 

atc^-t-s-^vT'y ^^m^mmir^-^m 

«*>*V\ ffl2$«L3 b <>lR].«^|S«**ffl«A>&*: 

m i 8 2 1 )g 2 ^*ss 3 b t xK&ffim<D<gmm 
3oo5rMt5rtm, ffiM&m*mz.t&m-rz> 

rt*St?#-5o t^, IlMl8 2tf2iii3b 
[0 0 4 6] Hlw, *IOfe^T-ttft2^*i^3 b<£>— 

gf5-cfc5ft2*a:'a;®^ i S-®^fl;®9 afttcs^tcais: 

(C^LTt>Av\ r©m-&f±, gfi3 0 (XDUZmt 

*iH 8 2 t m 2 ^*m«i Sr^BI^fl;^ 9aftll3^? 
h*-/V8 5iZX^%m^mi-flt£^\ ZHKX 

k> , ?fe Si® 3 a t m-mxnmm 300 sr^i-s^s 

T'fe^o • - -. ...... - 

[0 0 4 7] £fcl2]2tC*ii^-C, *j^T?HA/^*3Ei»3 
bfciBofc$-««tett, TFT30SrTFT7WIS 
ffiW-bS 5 §P^Sr^tjft 1 ffi*)^ 1 1 a *S££itil 3a5 

6, ft 1 «)fcl8£ Halt, T F T 3 0 \Zftft-f-%i±Wfr 

tV^5. f 11*11 1 att, TFTTKISOIB 

SbSBicJ; t) TFT 3 0 <D^-7B#(7) y -^t»«fT 
FT 3 0©«tt#3Mfcr5©&#»fcl&lki-5. ^©J: 
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0 t£% 1 WtM Halt 0»*.tf» Ti, C r » W, T 
a. Mo, P bm<D&M&.&m<Z>0~bV> / J?t£< t t>— O 

gtf3fctf>, T F T 3 0 ©T«^« Ut3tK 1 1 a SrK 

tta££i*fc**8b-e*>a. i ait 

tt, Wl*«l|8 2Ri(IMe*tb«3MWti:IHIC"Ct>#t> 
fcv*U l4ot^tt6v^ MS!®® 9 a 

l a*«3*«iliU"ClMBS**rit>-e**. 

J: 5 fc«Mttr**ttf, 3 0 0 SrJEftWirc**-? 

fcfc*. f ltii8 2tfl«gl 1 a 

. fcKttS ;:£«■<?# 3. 

[004 8] 3 ©Wffi0t-*-t"«fc 5 H\ m^*# 

ggf±> gWiTFTTWISlOt, r*UC*f|6]ffi 
. «S*t«jSM*«-|Sl*«2 0iSrl»*.-CV^5. TFTT 

^Stg^b^S. TFTTWISioirii, 

V5o Hj*mil9 a fi^Jxrt, I TOJR*i?©jSM3l* 
QmmfrbteZo *fdE(6]ffill 6{i09;tti, 

[0 0 4 9] dfc*, *t|6]S«2 Otdtt, -t^^ffitcjgo 
-C*H6]®£2 1 *SR»tb^T*Jt), -tcDTfflfltef*, 7t' 

>-^a^^>^c>BeiS]«! ; a/!i 5 te$Hfciai*]^2 2#sr 
aw5»«tt»B!*»e>*5. *fcEisiJi!t2 2r±, ^y-r? 

[0 0 5 0] TFT7KSSl0l:(l 3-@iSitt;419 
a f^HK-f 9 a £*-f j/^^faJ 

<5 0 

[0 0 5 1] *tft£K 2 0 tctt, JEteEl 3 (vi^-f-J; 5 
9 r. £ -e, *J-frg*g2 OfiUJ^ibAt**;^® 

f^lclcSAtS^tte^. Ml-, a?2Mg|2 3 
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[0052] ft, *«ife^fl8T'fi, a 1 mmfabftzm 

2 Sr3S*tt©BCe^j«i-5 d t <t 9 > => * h 

[0 0 5 3] r.©J:5t-«j***t, HIS«©9 a £*fr|6] 
10 m«2 1 t^*tffi-T5 i 5tEl*iltTFTTU"f S 

mis o«s^s*is. saw 5 on mmm. 

3. Mfte, TFT7MIK10WM 

^V>{±^f7^f— X«j5©3r-Y j/T'W^jSA^tbTV^S. 
[0 0 5 4] JEte, Siai3tfflli 1 a iiS*^^ y+v 

,^tft3o b-<offl\c&, Tmmum 1 2 #rw- 

XV^„ Tflfi^^ 1 2 f±, TFTTWStlO©^ 
FT3 0©^Ste5r6&lLU TFT7WIS10SI© 
yf^fflTFT3 Oeo^ttro^tSrESihi-SftslBSr* 

i-s. 

30 - [00 5 5] *HS£^t?«, ¥3»fl£Jl 1 a SriS«« K 
u-f yf « 1 e 4^gt LtH f MS Hit, r 
ntc*)-rS]-r3^2^fti^3 bro— SB&SS2Sfifl;*i±: 

r tic ± 9, *«»*7 0*S«^SixTV^5. HI2SU 
03IC^-ri5^, 7*—9t&6 a ©T(-t>> ^2^*i^ 

[0 0 5 6] EI3^*5VNT, J/fy^fflTFT 
3 0fi, LDD (Lightly Doped Drain) IfjtSr^bT 

1 a ©^-r^A^mgt 1 
a ' , a tftftll a * 

^Sr-^tf*6i^»K 2 . T-^l6a, ^^tfrS 1 a CD 

(6«*y-^fH«6i b&twSKWyffl^i c * 
m&M 1 a ©Biesy-^w 1 d mmcmmm k 

^ ^ N A- 8 3 ^-8 4 Sr^-b-T-/-< y-TS 8-0-K «t 9 - - 
so 3b©ii:(i, ffi*«y-^«Wld^lti3y?^ 
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* h*-/W8 3#£*^£Hfclf?ier B ^t§l8 1*5 

ioo57] mi mmt&mm8 1 ±(c« v t f t 3 o t 

®§Kfl;1S9 a h*— /U8 3RU8 4 £r;fi- L 

T+^^S^^y 718 OSt^^tltlSl-^^fe.^^ 
Il«l8 2«$jxti^ r©J:5lc, ii5©S 
K u<< let m^9,® 9aiSr=^^^ h /V 

8 3SU t 8 4tr^U-C^<yre8 0SrS*UTm^}c 

* h^— /U8 3M 3 ^^ h*— /V8 4©@£r^c*/h 
£<T*£3 0 3EK» ^y7l8 0KO«l«l«8 2 
fi, #J;if£, Ti, Cr, W. Ta.Mo, P b#£©iSi 

t\, ^^9 9 h*— ^8 4 ^Lt^y T 

[0 0 5 8] y<U TM S ORXfMl »^MS 2 ±\Ztt. 

/^7i8 0^IC53>^? h*— A-8 4/$s#*ff2fi)t 

[0 0 5 9] JB2JlMJ68dBl4±Hf±, T-?l6a«S 

9 h 8 4 ^tlfcl 3 IKIfil:! 7 

#JBfi)tS;h/CV*$. BiMommmM 9 a f±, d©J;5lc 

• fbfcSS 3 JlNJ&«M9t 7 <D±mizm-f btlX^S. 30 

[0 0 6 0] 1 & JUft 8 2 

J3tt4*»»3 0 0©<&««'ffc3:B3 So i 

ot, *H«S^ttl©*«*#SSlt©»^«ffC, *^3 

hit^[S]±-C*#5o b*>t>, ±>£© 
*P#^Mig^£#o^yTJi8 0 il^-Jg^ib, #1 
^*«5 8 2£«/&LT<^3©T% «Sfi-t-5»jS^'n : fe^ 

fc*$t*-c# 1 ®mi&8 2 Sr^-f5fc»©iiJqx®^ 

[00 6 1] #Hi£^fiT\ $1 $1*118 2<tSg2$* 

^3 b k<Dmzfo%mimmit&mm8 i©jBtflE&5 0 0 

n m^±T?^J*-rtbfJ. 3 a F T 3 0 ©±# 

ii*lSS«»8 2 tfJgjEft;!ctb-Ct>, f l$ii8 2Cl 
&ASTFT3 0©i6^lcS^SPS:SlSi-c: i: ti^sfXtt 
£<ftl\, -^{CJ;!3. *Si^3 a ^-^-^^6 a ©ffi 
i^lCf li»«8 lSO t ^2limtl4^L 

2 Sri^^t^i: LTftffl L, TFT30O^i<Hft 

1- a ' 4*568* 3 a:, Jfl 2 ^ft^ 3bi . so 
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{C^-CSB^f-fiteS r. t T?, »l*lSfi2 0»^©A 
it*fc»UT«lllfca*-C#5. LfcaSoT, TFT 
TWafil 0»l«*)gl 1 afttMSlSftMtS 
2{Ci5i£ftT% 7"*-*A«*icl a* JkTJ-ZOW&mm, 
t-3t* s A*ti-^r irfcj; t) TFT 3 0© h7y^^# 
14j5S^k-t-5©SrB*JJb-e#5o CL©«fc3fc, 

tb. tt\mmm2 o±©i2i)ti2 3 stbokk z t# 

T*£3o i*u»C«t9, TFT7WS«10i»l^lSffi 

«H-*it*s-e#5. Hi-, ^l«l8 2(i> A1JR 
irJt^T, Rtt^{g^sst.^«^^^i-5r t 
mSO-C, #4fe©A*t*^ 7-^|6a©»> 
fe©#*Sit3t* s TFT3 0fcS**JBSr»*Wfc*« 
Rklt-CtS. ft, -©<£ 9#5 0 0 nmU-kX-hZmi 
if^i!8 1 ©J8SJ9©A##J&fiti: LTIi, T F T 3 

o leg* $;h,3 h 7 y-^ * #tt^S(^ n D p{4^^f±^» 

[00 6 2] «±ttt0J LfcHSfe^flgT-fi, TFT7W 

isio, T±sife»M i2, mi mwm&m8 1,^2 

®^^JBl4^«Srao-C, r-?t6a?©E^T 
FT3 0^4ra*)Z>6ii:('<tt)¥ ; ffl'ft*!iSSrtToTt> 
.fcl^U M3€W*6^7^2e^lfe^4©±ffi© 
SM^rCMP (Chemical Mechanical Polishing) f&M 

mx-mm-Fzz.kiz£>Q s mvttmsoGm&m^^x 
[oo63] ymetiittw ufcieKfi_»flB-c»±» h*^^ 

yfy^TFT 3 Ott, L <*f±0 3 U/c i ? 
KLDD«5tSr#0!iS, {£SSy-^ffi« 1 bSU^tejg 
SKWy®«l cfcT*fiife©iT*>3i^S:tT*3Jfev^7 

t;V777'fya©TFTtfeoT'bJ;v\ *fc*HiS 
mmXit s I^-fyfy^ffiTFTSOcy-h^i 
^rffiS^y-^-gB^l dXlWS»ftKl"f VfH«l e|HJ 
(c l <@©^iaa Lfc->yW- Nfllitt Lfc^, 

.. jb © rai> 2,<hjw ±.© -T-'-.h mttjfeSiit u-c<>jt». r © 

©«-a-gi5©y-^m»fE^g$±T*#, *7m<Dnm*@M 
[oo64] (mimMMnommyvt*) u 

5tyDir^tCot>T, E]4S^I2I5 Sr#fiP,LT^0J-f- 
5o =:tv f±#!SfCjolt5T-F T-T U 

^S«{|iJ©#^^, 1213 tlU«(C|S]2©A-A• Wffilc 

*ri£5$*-c'jjiSriior^i-xsia-c*)5. 
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[0 0 6 5] Sfcl"04©ifi (i) {c^i"J;5lc, 
i o fcffljS-*-*. »^u<(iN2 (£*) ^£© 

TStt^^#ffl^JLoj^ 9 0 0 ~ 1 3 0 O'CO^fiT-fHi 

KSfilO fd£ £3 < &3 J; 5 IctfMaa L, 

-c*5<„ IP*,, Mmyv-t^&VZMzmiB.X'&mZti 

a*d^^6Ji±oaft-csi»i*!iau-c*5<. tu« r© 

i 5 IC&I J Hfc T F T 7 H' SS 1 O ©^IIC , T 
K Cr, W, Ta, M o StfP b ^©^JB^JSiy D 

•y--r v^<o&m&&m&, **y9 y ^kx*>^ io 

0 ~ 5 0 0 n mSSrolf, * L < Jijjft 2 0 O n m© 

mmvmimitmi 1 a$r^i-3 0 m % jgiaeysi 
[0066] wcBuoig (2) K^-t-j;?^ mi 

ti!)TEOS (t- 1-7 • ^f-fv • */uy • ->y fr— 
V) TEB (fh7-xf^-/fJ-M^-h) U 

TMOP (rh7-^f^-t*v'-7t^u- 
h) #*f£4r/Hi^-c, NSG (y VK— • v-y>r- 
h • ^f7X) p sg (y v • i/i) >r— Y ■ , 
BSG (*'Dy->y^-h^7^) v BPSG 
oyy v • >y ^— h • #9*) t£¥<r>i/)) fr—hii? 

mmi 2 Sr^-rSc r©T«3*feiii:JSIl 2©i8IJ?f4. 
#l?lfc£, ^500m~2000nmtt5, 

[0 0 6 7] ftKHMcDIfl (3) tc^i-J: T*tfi 
*&S*i8l -r 2 ©_t • m 4 5- 0 - .5 5 0 °e\ £? * U < tt#*J 
5 0 O'COit^^Smit^'p-e, SftSfft 4 0 0-6 00 
c c/m i n©^ /V?^^^ v'v'V V# *3££r,EBi^ 
fciECVD (t?>j7Lfi\ JE7J$}2 0~4 0 P a ©C V 
D) (Cj;t9, 7W7^->U ayl^Lt, 7* 

sy y^?7^m ^is/^^i/xm^^j;?), 

if 1 a £^J&-t-3 0 ^©f£\ ^#8^,^-^ »600 
~7 0 0 < CfCT#Dl~l 01*1^ $?£IXI±, 4~6Bf 
^©^SSrife-f-S ^ i: \Z X <0 , tK y v- y ^ 5 
0—2 0 0 nm©J¥£, L< tt**J 1 0 OnraOfJ 

RTA (Rapid Thermal Anneal) Srftofc^aT 

[0 0 6 8] ISx^yfy/fflTFT3 0t 

LT, n^-^^/^m<omM*4 5-fy^fflTFT3 0 £r 

>-) . As (St*) , P (yi^) fc^©VS?5E*©**6 

fcv PiffS;*^ ?f^^JTF-T3 0 £ p .&-v-*/i>mk'f 
Z>m&\ai. B (THoy) ; Ga (#y<7i0 . In 
Uvv^A) <eafoill»e5E3ll©5T:«*Srfl|*»fc>r* 



/(5 

>-aAt?{CJ;i9 K-/UttSV\ (SSI, 7W 7 x-> 

ya^R&fciv^, «jEcvDjfe«fcj:Oji?y>ya 

<fc t>*fMSL/c*y vy aV'ffltloy a W^-vSrtr*>ii 

^-BrTTKy ->y =>'*tS:JKriSLT'bfil\ 
[0 0 6 9] &(C|H4©I@ (4) Ki^c-fJ: 5 

9 0 0—1 30 0°C©*I.g, U< tt&J 1 0 0 0°C© 

Djfe«*»;iJ:9i«aiMt'>y 3>1S£ (HTOI) ^^b-> 

m $ »-*ta iRafefb^ y 3 >-jg 2 a Rxftemm 2 b ^ 

^SSWil a©J¥Sfi s ^30—1 5 OnmiOlJ, ^ 
SL<li»35~S0nmOf*i:i!i:9. lfei»:»JK2<?5 
I*)2 0~15 0nm(0)|$, »iL<liifi3 0 
-lOOnmOf^t^S. r W«t 5 {-iUifif&lfc'ffcNFlW 
SrM<t5r ttcif), »C-l0cm£il±O*S!ISSr 

g«it*»oite^Si)^2Sr^L-CtJ:^o 
[0 0 7 0] mzm4<DJim (5) {C^i-J; 7t 

I5 0 0&flfil^l f i^537>Sr^<WI 

10 12 /cm 2 fK-7 , U 1 ^l^ft«^l f?r{Sl£gL 

[0 07-1 ]-&fcB4-0Xe (6) (r^1-J; 5 ^feT 
Uv 5 ^ H-^^.i7 5rfflt^fc7^- h y y^77wlg, ^-y ■ 
fy^Ifi^CJ:!), SIl3aSO t S2tilffi^ 

/fflTFT3 0SrLDD«5t^on^-r^H(DTF 
Ti:i-5*g-, ^«ft:®l a tc, 5fe-ri£igSy-^ffl« 
1 bMfi8IPWy«l c Sr^-t-5fcfc^ % * 

i&mgX* (fiSJxtt\ P-T^-^^l-3 X 1 0 13 /cm 2 

W*^#:e.l.a(i.'7r.^^/V^S«l.a,'. . . 
[0 0 7 2] jfeKig 5 ©IS ( 7 ) t^-r J: 5 Id, HHi 

*-f ^y/iTFT3 o*ni&-r?>m&&y-*m® 

I dW«jlSKWy«i«i e SrffM-t-Sfcfefc, * 

a i«? ttgWjrSl^^y-ew-v 1 ^ NJ16 00^ 
3 a UfcSL (DC< P^i*©V^7C*©^ 

#B«»Sri**K-e (Wittf, P'fty^l-Sxio 15 / 
cm 2 © K— XliCT) K— T'i-S. ^fc, mm*-< -y 
f- y y*ffl T F-T 3 0 % p-^- + * /H! i: i" 3 ^ , 

I I a i8S7-^«i bXiWSilKKi^ 
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[0 0 7 3] &M|I]5(DI@ (8) Iw^-f-i 5 iC, Uv? 
^hi6 00 £Bfc* *3fc8l 3 a 2 $ftfjl 

3b±l:, ^JEECVDfe, /7XvCVDfe^lCj; 

aBMt yavi (h t odd ^tfl:^ y =» 5 

0 0 n m«±(Dtf:ifcitt)?v *Kff 5 r. 4 «fc 9 > 
miJHR)MMl8 l tr»A-t*«. fiU ^©±5I=:«M* 
iltr*BH-<5ttMil, ^a*»4>6i!c5TFT7WI 
Si 0±ti*3tt5ffi)fi7 p n-t^SrfllfflU-C, JUffifffi-Cifc 

1 Sr^UTfc J:t\ 

[0 0 7 4] mz.mS<DTM (1 0) lC^i"J;5f-^ /< 

y rm 8 o t bs* k w >m« 1 e t 

*f-y>f. &J&&J*^¥-J»^y?-^y'*$<D V^^^y 

f^^id Iliads iKM?i.-t-s« ztitm 
i mmm 8 2tm2 mmm 3 b t &gaRi-5 fc* 

goav^^ hah— /W8 3-^8 5SrMa^riBTf*>5. A 
VM*, ^ai-y h^s^l^SHftffl VXh Z<Dy-x. 
y h^y^^fte. = >-^ ^-^8 3lc2tU ±9 

[0 0 7 5] 2MCEI5 ©IS (1 0) K^-TJ; 5 W, 
lmffiH&WMS lRU^^?? b*— frS 3^85^ 

1 Yabffl CX\ t i ; " C r ; W, T a , MbMP b 

>>D ai^ttSr^^y^ y >-^CVDjfelCit)iii»Lfc 

D7i8oe^t5, rH4^»cmiswiteift)ei8 

b < h h % 2 $ 1 ^ftS 8 2 SrffJ 

#+•5. ft, wiT>?>0V* V 71 8 Oltf^ 1 ^i^8 2 

y 3 vjR, ±S ; tdffli«,^JRK 5. Jt 5 l_di> 7JB.8 , 

©«fc5fc» TSfcjKy ~>y 3V«Sr^mfi» 
Si a 43Efcfi#fc«ft«))!cSSttSri:5r.4^Tf#5. 
[00 7 6] iWcB 5 cox® (ll) {c^k-rx 5 fc, IB 

i mmm 8 2, mi mmmmm 8 1 Rx^rmmmm 1 2 

0iJx.fi, tEXIiMffCVDfe^TEOS^fSrf^ 
T , N S G , - P-S-G -,- B S G-,- -B P S-G 4^©-> y 



(10) 

ic^i 0 0 ow&i&m&'ft^xk&ii^o 

[0 0 7 7] 5 ©Ig (13) \C7jk-f£. p IC, |? 

2mffl&mm4<D±.\Z y X;<y<?V >"^«SE|CJ:9, Al 
^©ffifiMli^S->yt^ KffllSrW 10 0-5 
0 0nmCDff$^Cii»Lfc^t^ 7t^y^77-fIS 

5, ^tC, r-^i6 a t»t5a h/^-/U5?r 
«2SWi^»)»4, ^lSra*6»i^8 1R«^2 

i!)fel00~500 nmOj^^COA 1 ^^©-t&gfet^ 

*S#J^ 7 WxE bfe^ 2 € Ffl*fe^)M 4 t mm\^ C V D & 

[0 0 7 8] »V^T» l3lTOtl7M2W 
i§4tf 2ay^!> f-*-/V8 4 Sr^i yfy^lc J; V) 
M7LU I TO«a»e>fc5IIf*««9 a $r^2 3 

h^-/U8 4 Sr^-LT^y 718 0 tS^^S 
!^*stix5 J:5tc^-r5„. #fc-roxS (12) (cfc 

»2S*I6 3 bSr»«SliaiS«k:*J^-cia*U/jiV^Bai» 

X— ^i^6 a tt, »100~5 00nm> b< 
300nmgSlC«f U ^3SW^*^7{±, |*|5 0 
0~ 1 5 0 0 nmUm^mmt^ t X\>\ 
^ h*-;U8blt W^-iHO-^-y^yif, Rfc&'f 

30 ^SrfflfTfc'&tV SfC, |S^«^9 att, ^5 0~ 
2 0 0nmaft©ffSJw*6aft-5i:J:V\ ^f^m» 

[0079] u±nm L-fci 5 iz^mmmm^mm^o 

F T 3 0 f±^>Sft:S 1 a y y 3 ^ttT')f^1-5 r 
4^T-#5CDT% I^'f yfy^ffiTFT3 0©f^ 

[0 0 8 0] W N ^±IftBJLfcMifi^n-lr^T'tt, 7*- 

?m6 a&i&f&£inz%2mfflji&mm4h5wimmn, 

&tc£><D CMP fcm^&ffiXh X\>\ ^^I4TFT7 

©i^^lt, ^(D^co^M^mmzn oz.tizx 

-•-0»*WfcJB3«M|ft|»JR-7-O*ffi.i^ s l E a^^5 i 5 

i-UTtiv^u, $2flmteiRR4:mTti&ii&WBti 2 

bo «l:li!)t^LTt)J:i\ 
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[00 8 1] Sl±<D£ o fc*306JKiai«)»JS*ftfc iJx 

tf . in i »c*srt 300 z&i&mt-rzmm&v 
mytmtLX(Dmmzm-tz>mi®mM8 2k, tft 

[oo82] m 2 mmmm mz, meRxm 7 
as L-c**^o«**#sg«©jg 2 mnmmiz^ ^xm 

Wi"5o H6H\ •f*— jfe^iSk PiXttB 
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S®1 0©^6— iZ2td»±, H^*^fH*itl 0 aCDMffllUc: 
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30 0-5iSK»tfe*tTi/-.«&. -Sfc; **lRj£tR 2 0 © 

a— ^— §B©/>^< t t 1 @Blf^'*D > V^T^±, TFTTU- 
•YlSl 0i»lBlS*2 0i:©IHI-e«««jfci»iiSri:5 
fcafxoa|iiWi 0 G&WVbfiX^Zo ^Lt, 09 1; 
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[If 1 4 ] 

hi is x « -t k: , '> 4 < k hffi&*m#m<D^ ^ * /um®&m%&&&iWfr t> & xm o i&ytm 
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